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Kinds of Theories B. shneiderman et al.

= Descriptive / Explanatory
Based on observations of people and systems

Taxonomies
Classify phenomena into categories
Can propose cause—effect relationships

= Prescriptive
Provide guidance for Ul design
= Predictive

Support modeling for predicting quantifiable human
factors

Perceptual

Cognitive Classified by human capacity

Motor
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Levels of Design J. Foley et al.

" meaning form

ANIVAN

conceptual semantic syntactic lexical

Meaning

Conceptual level

= User's model of the system
Objects have properties
Relationships among objects
Operators act on objects

= Often based on metaphor/simile
“It's (like) a ”
IR, trashcan, file cabinet, butler, ...
DYD player
nidia player
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Meaning

Conceptual level

= Example: text editing
Objects
char, word, sentence, paragraph, section, line, file, buffer, ...
Properties
char has code, font, size, color
file has name, content, owner, group, permissions
Relationships
file is sequence of lines
line is sequence of chars
Operators
line is operated on by delete, insert, copy
file is operated on by open, close, save

Meaning

Semantic (functional) level

= Meanings of user/system actions

Info needed for each operator, errors
caused and how handled, results
Preconditions, postconditions
Does not specify how functionality is
provided, or devices used for 10
Example
Copy operators should not modify source
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Form

Syntactic (sequencing) level

= Determines temporal order and spatial
placement

= Input: How to make complete
“sentences” in the Ul

= Qutput: High-level spatial layout of
display and temporal order in which
material appears

= Example
<delete> <object> vs. <object> <delete>

Form

Lexical (binding) level

= How hardware primitives are used to
realize syntax
Specific 10 devices and how they are used

Mouse, touchscreen, keyboard, imu,...

Text, shapes, sizes, colors, clicking, scrolling,
gesturing, tapping, shaking, position, orientation,
time,...

= Example
<left-click on object> vs.
<type object ID>

Feiner, COMS W4170, Fall 2018



Keystroke-level model (KLM)

S. Card, T. Moran, and A. Newell, The Keystroke-Level Model for User
Performance Time with Interactive Systems, CACM, 23(7), 1980, 396—410

Lexical level
= Given

= Task, command language, motor
skill parms, system response time But, notJuslt
parms, specific method for task keystrokes!

Predict

= Time to execute task
= Assume

= No errors

= Not counting time for user to
“acquire” (understand) task

Not

Keystroke-level model

. Ttask = Tacquire + Texecute
" Texeaute = Tkt Tp+ T+ Tp + Ty + Tg

Keystroke/button press
Pointing to a target with mouse
“Homing” hands to a device
Drawing line segments

Mental prep for physical actions
Response time of system

|
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Keystroke-level model

Operator Deoscription and Remarks Time {sec)

™ K Keysiroke or bution press.
p e ra O r Pressing the SHIET or CONTAGL key coums asa

ssparate X operation, Time varies with he typing sKkill of

. . = 2 e user: the Ioliowing shows the range of ypical values:
t| mi ng Best typist (135 worm) 08?
Good typist (80 wpm) L122
Average skilled typist (85 wom) 207
AI I Average non-secretary typist (40 wpm) .28°
Typing ranciom letters 50
N . Typing complex codes st
approx|mat|ons Worst typist (untamiliar with keyboard) 1200
. P Pointing to a target on a display with a mouse. 1.10°
M t d The time 16 point varies with distance and targe! size according
us p rovidae 10 Fita's Law. The time ranges from 810 1.5 sec,
~ 1 1 with 11 being an averape time. This pperator does nol
R tl | n e inchude the bution press hat olten follows (.2 5ec).
g H Homing the hand{s) on the keyboard or other device. .a0¢
Wh | Ch |S D("n’ lD) Drawing (manually) ng, straight-line segments
having a total length of [ cm. B+, 181,

counted only H=.4 msssrmsirsminses
t2li on 2 square 58 cm grid. Users vary in their deawing skil
lf 't the Hime given is an average value.
I I Ca u SeS M Mentally preparing for executing physical actions. 1.35!
t t Rl Response of £58¢ by the system. ¢
user 10 wal This takes difterent times for different commands in the System.

M ~ 1 35 These times must be input to the moadel. The response time
o counts only if it causes 1he Lser 1o wait
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